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The NIH 3D Print Exchange:  
Whirlwind First Year 

(Lessons learned from naïve Drupal users)   
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Not Your Average (Government) 
Drupal Site 

Autogenerates 
custom 3D content 

Populates metadata 
via XML 

3D visualization 
without modules or 

plug-ins 
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A little about me 

Meghan&Coakley,&Ph.D.&
Scien2fic&Program&Analyst&

Tram&Huyen,&Ph.D.&
Branch&Chief&

Nick&Weber,&M.S.&
Project&Manager&

Seva&Vsevelod&
SoVware&Developer&

Me2&Gizaw&
Cyber&Security&Specialist&

Erin&Fincher&
Scien2fic&Illustrator&

Makazi&M2ngwa,&A.L.M.&
Drupal&Developer&

Alvin&Yun&
Linux&Administrator&

David&Chen,&Ph.D.&
Biomedical&Visualiza2on&

Jeremy&Swan&
Biovisualiza2on&Specialist&



DISCOVER   SHARE   CREATE  LEARN  ENGAGE  NEWS & EVENTS   ABOUT  SEARCH 

Capital Camp and Gov Days ‘14 

Institutes Centers 

Office of Science Management and Operations 

Office of Cyber Infrastructure and Computational Biology 

Bioinformatics and Computational Biosciences Branch 

Software 
Development 

Project  
Management 

Research 
Consulting 
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15th& 20th& 21st&

“3D Printing is this century’s 
most disruptive innovation.” 

 
-David F. Flanders, TEDxHamburg, June 2011!

“3D printing has the 
potential to revolutionize 
the way we make almost 
everything.” 
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But$most$of$them$are$kitschy$

The&100,000th&item&on&Thingiverse&
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How NIH uses 3D printing 

3D&models&and&prints&are&valuable,&but&difficult&to&create&
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Bryan&Sivak&
Chief&Technology&Officer,&DHHS&

August 2013 – February 2014 

June 2014 – March 2015 
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A community-driven resource for open data sharing 
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Novel, open source web  tools save money 
and maximize access 
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Scientific Discovery 
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Physician and Patient Education  
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Hands-on Learning 
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How to develop a public government 
website in 12 months 
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Research 
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! Open&source&

! Easy&to&implement&

! Flexible&

! Reputa2on&

! Government&“approved”&

Why we chose Drupal 
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Lesson #1: The learning curve 
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Research 

OpenPublic 

•  Accessibility&&
•  Security&&
•  Base&themes&are&

responsive&design_ready&
&
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Software 
Development 

Computational 
Biology 

Scientific Illustration, 
Graphic Design 

Communications, 
Neuroscience 

Project  
Management 

Chimera& Meshlab&Blender&



DISCOVER   SHARE   CREATE  LEARN  ENGAGE  NEWS & EVENTS   ABOUT  SEARCH 

Capital Camp and Gov Days ‘14 

Then we met the NIH Library folks. . .  

. . .and started from scratch 
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Lesson #2: Collaborate & Iterate 
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Research 

OpenPublic 

Acquia 

•  Open&source&
•  Prac2ced&with&local&install&
•  Recommended&by&NIH&Library&
•  Some&help&from&Acquia&consultants&
&
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>_$
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Automated tools create 2D and 3D files 

Z
I
P

X3D&

STL& WRL&

X3D&
STL& WRL&
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ATOM%%%%%%1%%N%%%PHE%A%158%%%%%%39.983%%14.304%%47.313%%1.00%60.24%
ATOM%%%%%%2%%CA%%PHE%A%158%%%%%%39.762%%15.187%%46.131%%1.00%60.41%
ATOM%%%%%%3%%C%%%PHE%A%158%%%%%%40.557%%14.716%%44.913%%1.00%58.45%
ATOM%%%%%%4%%O%%%PHE%A%158%%%%%%41.703%%14.282%%45.031%%1.00%59.37%
ATOM%%%%%%5%%CB%%PHE%A%158%%%%%%40.169%%16.624%%46.459%%1.00%63.48%
ATOM%%%%%%6%%CG%%PHE%A%158%%%%%%39.329%%17.275%%47.518%%1.00%66.32%
ATOM%%%%%%7%%CD1%PHE%A%158%%%%%%39.320%%16.784%%48.826%%1.00%67.73%
ATOM%%%%%%8%%CD2%PHE%A%158%%%%%%38.550%%18.390%%47.211%%1.00%66.60%
ATOM%%%%%%9%%CE1%PHE%A%158%%%%%%38.545%%17.395%%49.817%%1.00%68.54%
ATOM%%%%%10%%CE2%PHE%A%158%%%%%%37.771%%19.011%%48.191%%1.00%68.76%
ATOM%%%%%11%%CZ%%PHE%A%158%%%%%%37.768%%18.512%%49.499%%1.00%69.07%
ATOM%%%%%12%%N%%%GLU%A%159%%%%%%39.938%%14.812%%43.743%%1.00%54.94%
ATOM%%%%%13%%CA%%GLU%A%159%%%%%%40.570%%14.414%%42.490%%1.00%50.20%
ATOM%%%%%14%%C%%%GLU%A%159%%%%%%41.133%%15.696%%41.879%%1.00%46.07%
ATOM%%%%%15%%O%%%GLU%A%159%%%%%%40.384%%16.572%%41.461%%1.00%45.68%
ATOM%%%%%16%%CB%%GLU%A%159%%%%%%39.518%%13.790%%41.577%%1.00%51.15%
ATOM%%%%%17%%CG%%GLU%A%159%%%%%%38.579%%12.843%%42.317%%1.00%53.71%
ATOM%%%%%18%%CD%%GLU%A%159%%%%%%37.387%%12.414%%41.483%%1.00%56.32%
ATOM%%%%%19%%OE1%GLU%A%159%%%%%%36.673%%13.303%%40.966%%1.00%57.47%
ATOM%%%%%20%%OE2%GLU%A%159%%%%%%37.158%%11.191%%41.349%%1.00%57.04%
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X3D&
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3D files need metadata! 

5839 

http://www.ebi.ac.uk/pdbe/entry/EMD-5839/ 
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<2tle>&

<external&reference&type=“doi”>&

<external&reference&type=“pubmed”>&

<year>&

<ar2cleTitle>&

<authors>&

ftp://ftp.ebi.ac.uk/pub/databases/emdb/structures/EMD-5839/header/
emd-5839.xml 
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Web-based interactive 3D 
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Lesson #3: Break ALL the rules 
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“Private” beta testing 

•  Temporary ATO to allow public access 

•  Small test group of advisors, collaborators, and 
invited contributors 

•  Available only if you know the “password” 
                          shhhh! It’s “/acquia” 
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Research 

OpenPublic 

Acquia 

Testing 
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HHS Shark Tank 
February 7, 2014 

Mark&Rohrbough&
Director,&Center&for&Technology&Transfer&
Na2onal&Ins2tutes&of&Health&(NIH)&
&
Taha&Kass_Hout&
Chief&Health&Informa2on&Officer&
Food&&&Drug&Administra2on&(FDA)&
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Makazi&M2ngwa,&A.L.M.&
Drupal&Developer&

We were on the right track, but still a 
long way to go. . .  

. . .so we called in a (Drupal) professional 

•  Drupal,&PHP&
•  Graphic&design&
•  3D&anima2on&(!)&
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“What is going on here?” 
•  Five&different&custom&content&types&for&models&
•  Too&many&modules&
•  No&version&control&
•  Numerous&HTML&“hacks”&
•  Clunky&CSS&
•  No&custom&page&templates&

“Uh, that’s the only way we 
could get it to work” 
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Lesson #4: Less is more 



DISCOVER   SHARE   CREATE  LEARN  ENGAGE  NEWS & EVENTS   ABOUT  SEARCH 

Capital Camp and Gov Days ‘14 

Custom Module 
•  Creates&10&different&forms&from&

30+&field&custom&content&type&
–  Eliminates&need&for&condi2onal&

fields&

•  Bootstraps&Drupal&to&run&in&
background&&&uses&queueing&

•  Publishing&workflows&>_$
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Custom Module 
•  Publishing&workflows&

–  Provides&privacy&&&protec2on&
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Custom Theme 
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•  Bemer&file&system&structure&
&
•  Automa2c&uploads&for&large&data&(Javascript)&

•  Link&buildographies&to&model&pages&

•  Responsive&design&poten2al&
•  Eliminated&tables&
•  Blocks&with&CSS&

Additional Improvements 
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Research 

OpenPublic 

Acquia 

“Private” Beta 

Testing 
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Lesson #5: Deadlines! 
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April 26-28, 2014, Washington, D.C. 
400,000+ visitors 
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Research 

OpenPublic 

Acquia 

“Private” Beta 

Public Beta 

Testing 
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Performance Testing 
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Test failed at 25 minutes, <60 concurrent users ! 
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Load-Handling Solutions 

•  Drupal&caching&system&
•  Memcache&
•  Varnish&
•  MySQL&DB&on&separate&server&
•  Increased&CPU&and&memory&
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2,000 concurrent users and multiple data 
processing pipelines 
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Server specifications 
•  Produc2on&web&server&

–  4&vCPU&(16&cores)&
–  18&GB&memory&
–  Separate&dedicated&produc2on_level&MySQL&database&server&
–  Enterprise&storage:&500&GB&reserved&(can&grow&as&needed)&
–  90_day&backup&

•  Dev&&&QA&web&servers&
–  2&vCPU&(8&cores)&
–  12&GB&memory&
–  Integrated&MySQL&database&
–  Integrated&storage&
–  No&backup&

•  Version&control&server&(Git)&

Mini_lesson:&
SVN&doesn’t&work&well&

for&Drupal&
deployment&
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Research 

OpenPublic 

Acquia 

“Private” Beta 

Public Beta 

Launch 

Testing 

AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUN JUL 

Ignite! Ventures!
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Lesson #6: 
Cultivate user base, 
seek “air cover”, and 
align with greater initiatives 
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Advisory Team 
Janet&Iwasa,&Ph.D.&
&
Louisa&Stark,&Ph.D.&
&
Tim&Herman,&Ph.D.&
&
David&Hall,&Ph.D.&
&
Anthony&Rotolo,&Ph.D.&
&
Capt.&Gerald&Grant,&D.M.D.&
&
Sharon&Strauchs&
&
Nicholas&Polys,&Ph.D.&
&
George&Phillips,&Ph.D.&
&
Graham&Johnson,&Ph.D.&
&
Art&Olson,&Ph.D.&
&
Tom&Ferrin,&Ph.D.&
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September 27-28, 2013 
November 6-8, 2013 

Outreach Events 
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May 7, 2014 

Outreach Events 

March 14, 2014 
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May 22, 2014 

Outreach Events 
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June 25, 2014 
June 8-9, 2014 

Outreach Events 
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September 5-7, 2014 August 6-11, 2014 

August 8-14, 2014 

Outreach Events 

September 14, 2014 
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Official Launch: 
White House Maker Faire  
June 18, 2014 
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“We hope that the 3D Print Exchange will 
expand interest and participation in this new 
and exciting field among scientists, 
educators and students.” 
 

Dr. Francis Collins, Director, NIH 
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&$40+$professional$blogs$
and$websites$
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Continued Improvement 

•  Build&API&for&batch&submission&and&download&
•  Faster&content&genera2on&
•  Bemer&search&features&
•  Faster&3D&viewer&
•  Revisions,&provenance,&more&metadata&
•  Move&to&public&GitHub&
•  Repurpose&framework&and&security&documenta2on&
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Goal: Open Data & Open Science 

March&20,&2014&

Tom$Kalil$
Deputy&Director&for&Policy&
Office&of&Science&and&Technology&Policy&
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hmp://makezine.com/2014/03/29/toward_thingiverse_gov/&

3Dprint.nih.gov 

3Dprint.nasa.gov 

3Dprint.nist.gov 

3Dprint.army.mil 

3Dprint.???.gov 
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Open government is good 
•  Innova2on&flourishes&when&people&have&the&freedom&to&

experiment&

•  Good&team&makes&the&difference&

•  Open&hardware&
•  Open&soVware&
•  Open&framework&
•  Open&documenta2on&
•  Open&data&
•  Open&science&

•  Communica2on,&collabora2on,&and&transparency&=&community&
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Thank you! 

@NIH3DPrint&3Dprint@nih.gov& NIH&3D&Print&Exchange&

Please visit our site – we welcome  
your feedback! 
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IDTechEx&2014&


